Intracellular calcium levels regulate the actions of nerve growth factor on calcium uptake in PC12 cells.
The uptake of divalent cations and the intracellular concentration of calcium in PC12 cells were studied by flow cytometric analysis using the calcium-sensitive dye, Fluo-3, under a variety of conditions. In particular the actions of nerve growth factor were analyzed. The data show that nerve growth factor stimulates the uptake of divalent cations and increases the intracellular calcium levels of cells attached to collagen-coated plates. The data further indicate that nerve growth factor-dependent increases in the uptake of divalent cations become less pronounced as the intracellular concentration of calcium increases. Intracellular calcium levels increase upon detachment of the cells from the plates and also with increasing cell density. Studies on the uptake of 45calcium confirmed the influence of intracellular calcium levels on nerve growth factor-stimulated calcium uptake. Thus, the effect of nerve growth factor on the uptake of divalent cations is dependent on the calcium levels in the cells, perhaps explaining why previous studies in this field have provided inconsistent results.